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4T -> Eddy diffusivity






dX t = w d t






dX t = w d t + σ dB t
dBt
dt
= white noise, and Bt = Brownian motion
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STOCHASTIC NAVIER-STOKES MODEL
Notations :
I u = w +
σdB
dt



















I Local covariance matrix
a(x, t) 4= σ(x, t)σt(x, t) =
∫
Ω
σ̆(x, z, t)σ̆t(x, z, t)dz
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Principle / Notations
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ADDITIONAL REDUCTION : TIME SUB-SAMPLING
Large time scale approach
we keep only necessary information for the resolved modes :
dbi
dt
= ii + l•ib + bTc••ib
























n = 10 mode s
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OUR APPROACH
Our approach :








I vres = u− w =
N∑
i=n+1
biφi a realization of
σdB
dt
(aliased⇒ partially decorrelated in time)
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ESTIMATION OF a CONSTANT IN TIME
Local covariance matrix estimated by :
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ESTIMATION OF a DEPENDING OF TIME
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Reconstruction of temporal modes
CONCLUSION
12 / 18
STOCHASTIC FLUID DYNAMIC MODEL REDUCED MODEL RESULTS CONCLUSION
DATA
Wake behind a cylinder
I at Reynolds 3900 : 3D flow
y
x
Vo r t i c i ty
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RECONSTRUCTIONS OF TEMPORAL MODES

































































































































FIGURE : Re=3900 (3D flow), a constant and in the span of Chronos bi.
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SUMMARY
I Complete fluid dynamics model
based on Physics and Stochastic Calculus :
Generalization of empirical approaches
I Local covariance matrix of the small-scales a(x, t)
constant or projected on Chronos
I Good results without tuning :
Stabilization and correction of the frequency drift
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FURTHER WORK




bibjzij(x)→ Inverse problem estimation
I Generalization :
w continuous but not differentiable w.r.t. time
Energy conserving model for UQ
∂wi
∂t
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QUESTIONS
Thank you for your attention
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ESTIMATION OF a DEPENDING OF TIME




































vres(x, t)∆t a realization of dX̃xt
4
= σ(x, t)dBt
I Estimator with good statistical properties (Genon-Catalot 1992)
(when the projection subset is well chosen)
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λ 2 z 2
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RECONSTRUCTIONS OF TEMPORAL MODES





















































































































FIGURE : n=10, Re=3900 (3D flow), a constant in time.
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